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Dear Sir or Madam: v
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Lyondell Chemical Company (Lyondell) hereby submits this letter pursuant to Section 8(e) of the Toxic B
Substances Control Act (TSCA) and EPA’s 1991 Section 8(e) Reporting Guide because it includes findings that
EPA may consider reportable. In an algal toxicity study, Allyl alcohol (CASRN 107-1 8-6) was found to be toxic to
the unicellular green alga, Pseudokirchneriella subcaptita (formerly known as Selenastrum capricornutum):

Hour EC Type EC Value (mg/L) 95% Confidence Limits (mg/L) NOEC (mg/L)
72 E,Cso 2.25 2.21 and 2.30 0.930
72 ECso 5.38 5.28 and 5.47 0.930

While these toxic effects were expected, it is the first time that they have been reported for an algal species.
Lyondell has not made a determination as to whether a significant risk of injury to health or the environment is
actually presented by these findings.

A copy of the study final report is enclosed for your review.
Allyl aicohol was tested pursuant to Lyondell’s testing plan for the High Production Volume Chemical Challenge

Should you have any questions or require additional details, please do not hesitate to call me at 713-309-2136. |
may also be reached by by e-mail at patrick.gibson@lyondell.com.

Sinceray, . AR
RS~ N

Senior Product Safety Specialist — Regulatory
Corporate TSCA Coordinator
Lyondell Chemical Company

Enclosuro | AEE IR BEAR AT O

Cc: TSCA 8(e) Files
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STATEMENT OF GLP COMPLIANCE

Compliance Statement for ABC Study No. 48910 entitled, “Toxicity of Allyl Alcohol 20906MB
(Lyondell lot number CX30609214) to the Unicellular Green Alga, Pseudokirchneriella
subcapitata,” for Lyondell Chemical Company. '

The Study Director for the above-referenced test herein confirms that the study was conducted in
compliance with the OECD Principles of Good Laboratory Practice, Revised Principles of GLP
[C(97)186/Final], with the following exceptions: 1) test substance characterization was not
conducted in accordance with the Principles of Good Laboratory Practice and 2) analytical
confirmation of the test substance concentrations was not conducted in accordance with the
Principles of Good Laboratory Practice.

All original raw data were submitted to the Sponsor along with the final report. A copy of the
final report, copies of all raw data from the study, and all original facility records have been
archived at ABC Laboratories.
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Stephen"L. Hicks Date
Study Director
ABC Laboratories, Inc.
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Date Reported
Date of Study-Based to the Study Date Reported to
Inspection Phase Inspected Director ABC Management
29 OCT 04 Procedure: Day 3 Cell Counts 290CT 04 30 OCT 04
Draft/Final Report and
27 JAN 05 Raw Data 27 JAN 05 16 FEB 05

These audits indicate that the report is an accurate reflection of the study as it was conducted by
ABC Laboratories, Inc.

Alooce DB oo 1B Cetoon
Jéssida Dutton Date
Quality Assurance Officer II



ABC Study No. 48910

STUDY PERSONNEL
NAME TITLE
Stephen L. Hicks Research Scientist
James Herrick Associate Technician



Submitted by:

Prepared by:

Approved by:

SIGNATURE PAGE
ABC Laboratories, Inc.

7200 E. ABC Lane
Columbia, Missouri 65202

"

ABC Study No. 48910

/8 Febo S

Stephen'L. Hicks
Research Scientist
ABC Laboratories, Inc.

Az LA

Jon|E. Rhodes, ML.S.
Director, ABC Chemical Services
ABC Laboratories, Inc.

Date

[$EhoS”

Date




ABC Study No. 48910

TABLE OF CONTENTS
Page No.
TITLE PAGE oo vioieeieeesssseseesasisesesresiassssssasssassess sstosermssesssssnastassssssssst semsmssstssssnsnsbasnnsrssconsasionsnsassns 1
STATEMENT OF GLP COMPLIANC E .....cccocsecmerememiesrevessssenssrstissisnisissesssmsnssssssssssssnsssissies 2
QUALITY ASSURANCE STATEMENT ..ottt 3
STUDY PERSONNEL ....ccvecooevsssststssssssisssssssseesssssmsssssssssssssss 1100000000080 4
SIGNATURE PAGE ....oooiiviieiereereressssessninstosiessessssissssassassssssssesssiestsssssmsssssessasss rrrraererereeeenens 5
TABLE OF CONTENTS ...oovuiremrecuseerssssnsssssisarmesimmssstssssssssssssssss s siassss sossass s s 6
COMPENDIUM .. o oveevesvereesestsseriessssassssssessssssssessessessosasssessssesssssssassorssssiststisssamsessessrasssassssessssssessass 8
1.0 INTRODUCGTION ...coovvititrrrerereressarssasssssassrsstorssssssssnsiesssssssamsstssssmssssassssasniassonssasstossiss 9
20 MATERIALS AND METHODS. ... ocsocserseesssessssssssssssssssessessesssssssssassmssssssssssssrssssseseass 9
2.1 TSt SUDSIANCE ...eoveveerrrrrrverersresreresessnsssessesssesssssassssrerassssssossssesssatsnrusatessasssnenssrassese 9
2.2 TeSt OIGAMISII..cucrrerererirriemereieressrensisssestassessastsas st es s saas s s s s 9
2.3 TESt MEGIUIML...eeceeeeereirrerenseserssresssieessrsessnissnsssssstasssisssssonssssessssssnnentsssansasssstssessnns 9
24 TSt METNOAS ..eoveeieeerirreriieeerresesecteseseesteossesnresnssrasssessnessessesstsstostesansrasannasansasanssssss 10
2.4.1 Range-Finding TESt .......ocvvverereimmmesireensiissicsiiinssssssss e 10
2.4.2 DefINItIVE TESt..ccrrirrerirrrerrererenssessasisiossersisesesnessiesmssssssessssssnissssnssnerasesises 10
2.5  Analytical CONfIfmation ......ceereversersismscstsesssinsnis st s 11
2.6 Statistical ADALYSIS......cumrrerisecrnrmsersiimistsiemin s e 11
2.6.1 NOEC EStIMAES . cevereeeeerreerrreressscssnssrmsssiensississsssssssestssiesssisnssnassasassssssess 11
2.6.2 Percent Inhibition Calculations and EC Estimates ......ccovevevcnsessinsiscrainnas 12
3.0 RESULTS AND DISCUSSION ....ccceieruereicsuterusemersssssassormmssasssessssssssnssssrssasiastsssssssssessions 13
3.1 Analytical RESUNS ..o.ccuivriirrrirssrrssniescernsttcs st 13
3.2 Biological RESUIS....cocovviriiimrirerniirieernescenscsenerinssass et eisascssnst s snsnsase 13
3.3 Water QUALLY..cccerereiccsiriiinnsisssrrssssse st sres st st s 14
4.0  CONCLUSIONS ..ocovevercererireermssesessrmeessessossssissssnsssssassassasssssssiatsssssetsssrsssasmmsssasessissssnsssss 15
REFERENCES ©.ooovvcveevevteressessssssstessssssessstessssssessessisssssstessessanssnsseesssssstssesssssaseassassassassassossossasiansanns 16
Table 1. Measured Concentrations of Allyl Alcohol in Test Solutions During the 72-
Hour Toxicity Test with the Unicellular Green Alga, Pseudokirchneriella
SUBCAPTIALT vvrvevvsercsirsrrsersesssssssssssensssssss st s st s saR R0 17
Table 2. * Mean Cell Density of the Green Alga, Pseudokirchneriella subcapitata,
Exposed to Allyl Alcohol 20906MB .....c.ccerimiiiiimmmmiiniesnsimsinsissssesesnee 18




ABC Study No. 48910

Table 3. Replicate Cell Density for the Green Alga, Pseudokirchneriella subcapitata,
During a 72-Hour Exposure to Allyl Alcohol 20906MB .........oveveoveoeeoooeooen, 19
Table 4. Mean Area Under the Growth Curve Values for the Green Alga,
Pseudokirchneriella subcapitata, Exposed to Allyl Alcohol 20906MB............. 20
Table 5. Mean Growth Rate Values for the Green Alga, Pseudokirchneriella
subcapitata, Exposed to Allyl Alcohol 20906MB ..........oveeeeveveeeeeeeeeeeeeoeeoooseons 21
Table 6. Calculated EC Values Based on Nominal Concentrations of Allyl Alcohol
20906MB During an Exposure of the Green Alga, Pseudokirchneriella
SUDCADIIAIA.cov oo crcererersissres s v sstenaesssess s st ses s s es s ee st enn 22
Table 7. Calculated EC Values Based on the Adjusted Geometric Mean of the Measured
Concentrations of Allyl Alcohol 20906MB During an Exposure of the Green
Alga, Pseudokirchneriella SUBCAPILALA ...........oecoveeeeeeresseesessesensesreseseseeseeessessseens 23
Table 8. Temperature and pH Measurements During the Exposure of
Pseudokirchneriella subcapitata to Allyl Alcohol 20906MB..........oeooveeveereee, 24
Figure 1. Growth Curves for the Green Alga, Pseudokirchneriella subcapitata, During a
72-Hour Exposure to Allyl Alcohol 20906MB ..........eoveeieeervreereeeeeesssieriessessssons 25
APPENDIX A. ABC REAGENT WATER CHARACTERIZATION ..o 26
APPENDIX B. PROTOCOL, AMENDMENTS, AND DEVIATION .......ovvoveoeeooeoeeoeeoooon, 28
APPENDIX C. ANALYTICAL DATA c....ovrreereerrenienseseseessisseesessessesssssssssesessossessesssssess e 45
APPENDIX D. REPLICATE AREA UNDER THE GROWTH CURVE........ooooveoeeoeseeoos 55
APPENDIX E. REPLICATE GROWTH RATE....c.coevreercrreomrirreeenseneesesseeseesssssesesssssssossesons 57




Study Title:

Test Substance:

* Test Medium:

Experimental Dates:

Length of Study:

Temperature Range of

Test Solutions:

pH Range of
Test Solutions:

Nominal Test
Concentrations:

Geometric Mean Measured

Concentrations (adjusted for
analytical recovery):

ABC Study No. 48910

COMPENDIUM
Toxicity of Allyl Alcohol 20906MB (Lyondell lot number
CX30609214) to the Unicellular Green Alga,

Pseudokirchneriella subcapitata

Allyl  Alcohol 20906MB  (Lyondell lot number
CX30609214)

Freshwater Algal Nutrient Medium at pH 7.5 £ 0.1
Start — October 26, 2004 (definitive test initiation)
Termination — November 18, 2004 (analytical confirmation

completed)

72 hours

22.5 to 24.0°C

7.5109.2

0 (control), 0.65, 1.3, 2.5, 5.0, and 10 mg total product/L

<0.040 (control), 0.343, 0930, 241, 6.03, and
9.12 mg total product/L

Results Based on Nominal Concentrations:

EC EC Value 95% Confidence Limits NOEC

Hour Type (mg/L) (mg/L) (mg/L)
7 EbC5o 2.4 23 and 2.4 1.3
E.Csp 3.8 3.5and 4.0 1.3

Results Based on the Geometric Mean of Measured Concentrations (adjusted for analytical

recovery):
EC EC Value 95% Confidence Limits NOEC
Hour Type _(mg/L) (mg/L) (mg/L)
72 EuCso 2.25 2.21 and 2.30 0.930
E.Cso 5.38 5.28 and 5.47 0.930
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1.0 INTRODUCTION

ABC Laboratories, Inc. was contracted to conduct a 72-hour toxicity test with
Pseudokirchneriella subcapitata exposed to Allyl Alcohol 20906MB for Lyondell Chemical
Company. The criterion for effect was inhibition in cell growth (measured as biomass or growth
rate), relative to the control. Results of the test are expressed as EyCso and E.Cs concentrations
of Allyl Alcohol 20906MB calculated to reduce biomass and growth rate, respectively, by 50
percent at the specified time.

2.0 MATERIALS AND METHODS
2.1 Test Substance

A sample of Allyl Alcohol 20906MB (Lyondell lot number CX30609214) was received from
Sigma-Aldrich on June 1, 2004, and was assigned ABC reference no. TS-16534. The sample
was stored at room temperature. The sample was used to prepare exposure solutions during the
range-finding and definitive tests. The following test substance information was received from
the Sponsor:

Form: Coloﬂess liquid
Purity: 99.38%
Expiration date: Not provided

2.2 Test Organism

The parent stock of Pseudokirchneriella subcapitata, formally known as Selenastrum
capricornutum, was obtained from the Department of Botany, Culture Collection of Algae,
University of Texas at Austin, on April 6, 2004. The parent stock was identified as Selenastrum
capricornutum.  The prepared cultures were maintained in a temperature-controlled
environmental chamber under continuous light. Periodically, new cultures were cloned from an
existing culture derived from the parent stock. All cultures were maintained under the same
conditions as those used for testing, The algal culture used for this test was four days old at test
initiation.

2.3 Test Medium

The test medium was a freshwater algal nutrient medium (2). The medium was prepared by the
addition of appropriate reagent grade salts to autoclaved ABC reagent water. ABC reagent water
is produced by passing reverse-osmosis water through a series of deionization tanks, a laboratory
water purification system consisting of carbon, de-mineralization, and organic adsorption
cartridges, and then through a 0.2-pm filter. After preparation, the medium, at pH 7.5 £ 0.1, was
filtered through Millipore® 0.45-um filters. Chemical characterization of a representative
sample of ABC reagent water is presented in Appendix A.
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24 Test Methods

Test procedures followed the ABC test protocol entitled, “Toxicity of Allyl Alcohol 20906MB
(Lyondell lot number CX30609214) to the Unicellular Green Alga, Pseudokirchneriella
subcapitata,” and amendments (Appendix B). This protocol was designed to comply with
Organization of Economic Cooperation and Development method 201 (3).

2.4.1 Range-Finding Test

A range-finding test was performed from June 14 to 17, 2004, at nominal test concentrations of
0 (control), 0.10, 1.0, 10, and 100 mg total product/L. After 72 hours of exposure, the percent
change in cell growth as compared to control was +38% in the 0.10 mg total product/L treatment,
+4% in the 1.0 mg total product/L treatment, -98% in the 10 mg total product/L treatment, and
-98% in the 100 mg total product/L treatment. All test solutions appeared clear with no color
associated with the test substance, and with no visible precipitates, surface films, or undissolved
test substance. Based on these results, nominal concentrations of 0 (control), 0.65, 1.3, 2.5,5.0,
and 10 mg total product/L were selected for the definitive test.

2.4.2 Definitive Test

The in-life phase of the definitive test was conducted from October 26 to 29, 2004. A
0.010 mg/mL primary standard was prepared by diluting 0.0102 g of Allyl Alcohol 20906MB to
a 1,000 mL volume with test medium. The primary standard was used at the highest treatment
and the four lower treatments were prepared individually by diluting appropriate volumes of the
primary standard with test medium. One hundred-milliliter volumes of the resulting solutions
were transferred to the exposure flasks.

The exposure flasks were 250-mL Erlenmeyer flasks with foam stoppers and labeled with study
number, treatment, replicate, and grid position. Prior to test initiation, the flasks were cleaned
and autoclaved according to ABC standard operating procedures. Each treatment was replicated
three times (replicates A, B, and C) and each replicate contained 100 mL of the appropriate
parent solution. An additional replicate (replicate D) of the lowest test substance treatment,
containing 100 mL of the appropriate parent solution, was also prepared and used to evaluate
incorporation of the test substance into the algal biomass. At test initiation, each A, B, and C
replicate was inoculated with 1.0 mL of an algal concentrate containing approximately 1.0 x 10°
cells/mL, resulting in a final density of approximately 1.0 x 10* cells/mL for each flask. At 24,
48, and 72 hours, cell density was measured in all replicates of each treatment by direct
microscopic counting with a hemacytometer. All cell density measurements, with the exception
of the 72 hour cell density measurements, were performed =1 hour from test initiation. The cell
density measurements at 72 hour were performed 20 minutes prior to the observation point
required by the protocol, and this deviation did not affect the integrity of the study. Replicate D
of the lowest test substance treatment was not inoculated with algae. .

During the three-day exposure period, the flasks were randomly positioned using a computer
generated random number table and incubated at 24 * 2°C in a temperature controlled
environmental chamber under continuous cool-white fluorescent lighting. A continuous
recording of environmental chamber temperature was made from one uninoculated blank flask
using an electronic datalogger with thermistor probe. Light intensity was measured daily with a

-10-
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LI-COR Model LI-189 light meter equipped with a LI-COR photometric sensor and ranged from
8,561 to 8,679 lux. The flasks were swirled on an orbital shaker table at approximately 100 rpm
throughout the test. Temperature and pH were measured in all parent solutions prior to
distribution of the solutions to the test flasks. At 72 hours, temperature and pH were measured in
replicate A of all treatments. Temperature and pH were measured with a WTW PH 330i meter.

2.5  Analytical Confirmation

Samples were collected from the control and each test substance treatment at 0 and 72 hours of
the definitive test. The 0 hour samples were collected from the parent solutions. The 72 hour

.samples were collected from pooled solutions after combining replicate solutions (replicates A,

B, and C) by treatment. At 72 hours, a sample from the 0.65 mg total product/L abiotic treatment
was collected directly from the test flask. Sampling began with the control and continued up to
the highest test substance treatment. Each sample volume was approximately 50 mL. Each
sample was acidified to a pH <2.0 with HCI then transferred into an appropriately labeled clear,
glass, 40-mL vial, filling the vial completely, and sealing the vial with no-headspace.

All samples collected were shipped November 9, 2004, via next day delivery to Environmental
Chemistry, Inc. for amalysis. Each sample was stored refrigerated prior to shipment. The
samples were analyzed in accordance with EPA Method 8620 using GC/MS. Sample
introduction into the GC/MS was accomplished using the heated purge and trap Method 5030,

The geometric mean of the measured concentrations, as presented in this report, was calculated
using the following equation:

GM = Antilog [LogRr1 -;LogRZ]
where;
GM = geometric mean
R1 = measured concentration at time 0
R2 = Measured concentration at termination

2.6  Statistical Analysis

2.6.1 NOEC Estimates

The NOECs, based on cell density, area under the growth curve, and growth rate, were estimated
using a one-way analysis of variance (ANOVA) procedure and a two-tailed Dunnett’s test. The
alternate hypothesis was the mean for the growth parameter was reduced or enhanced in
comparison to the pooled control mean. Prior to the Dunnett’s test, a Shapiro-Wilk’s test and a
Levene’s test were conducted to test for normality and homogeneity of variance, respectively,
over treatments at each time point. If the results from the Shapiro-Wilk’s and Levene’s tests
indicated normality and insignificant heterogeneity, the analysis was performed on the non-
transformed raw data. In instances of non-normality or heterogeneity, a square root
transformation was performed. If both the non-transformed raw data and the transformed data

-11-
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exhibited non-normality or inequality of variance, a non-parametric analysis of variance was.
performed on the ranks of the raw data values. Non-parametric analyses were performed on the
48- and 72--hour growth rate data. Parametric analyses were performed on the 24-, 48-, and
72-hour area under the growth curve data and the 24-hour growth rate data.

2.6.2 Percent Inhibition Calculations and EC Estimates

The area under the growth curve in each treatment was calculated from O-hour to 24, 48, and
72 hours using the following equation:

N1-Nox N1 + N2 - 2No Na-1+ Nio - 2No

4 o+ 5 x [tz. n| + ..+ 5 i - tn-1]
where:
A = area
N, = cell density at n™ measurement from start, n=1,2,...n
No = cell density at time 0O
ta = time of n™ measurement (hours after start), n=1,2,..n

The growth rate in each treatment was calculated for each period, i.e., 0 to 24, 0 to 48, and 0 to
72 hours using the following equation: ‘

y = InNs - InN:
tn - 0
where:
u = growth rate
Nu = cell density at second time point
Ny = cell density at time 0
ta = second time point -
t = time 0

E4Cso, and E,Cso estimates were calculated using a logistic (sigmoid-shaped) model fit to the data
with percent inhibition as the dependent variable and concentration as the independent variable.
The percent inhibition was calculated based on area under the growth curve and growth rate. The
model used to describe the response to increasing test substance concentration was the four-
parameter logistic model with two parameters fixed; the minimum percent inhibition (A) at 0%,
and the maximum percent inhibition (D) at 100%. The model was fit only in instances where the
mean percent inhibition at the highest test substance treatment was greater than 45%. The model
is:

%I=D+{ A-D) ]

(I +CONC®) (ECs, )

<12~
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where:
I = inhibition
CONC = test concentration
B = slope
ECsp = concentration corresponding to 50% inhibition

The distribution of x hat method was used to estimate the 95% confidence limits.
3.0 RESULTS AND DISCUSSION
3.1  Analytical Results

Analytical results, presented as directly measured values, means over the test period, adjusted
means (corrected for mean recovery of Allyl Alcohol from spiked samples: 110.7%), and
geometric means (uncorrected and corrected for mean recovery of Allyl Alcohol from spiked
samples: 110.7%) are given in Table 1. The adjusted geometric mean concentrations of Allyl
Alcohol (considered to give the best representation of actual test concentrations) were 0.343,
0.930, 2.41, 6.03, and 9.12 mg total product/L, representing 53, 72, 96, 120, and 91%,
respectively, of the nominal concentrations (Table 1). No residues of Allyl Alcohol above the
sample quantitation limit of 0.040 mg/L were detected in the control. The 72 hour measured
concentrations of Allyl Alcobol in the biotic (inoculated) and abiotic (uninoculated) replicates
established at a nominal 0.65 mg/L. were closely similar (0.341 and 0.348 mg/L: Table 1),
indicating little or no adsorption of the test material onto algal cells. ‘Analytical data is presented
in full in Appendix C. All test solutions appeared clear with no color associated with the test
substance, and with no visible precipitates, surface films, or undissolved test substance.

3.2  Biological Results

After 72 hours of exposure, the mean cell density in the control was 118 x 10* cells/mL
(Table 2). This value represented an increase of 118 times the initial target inoculation density
and demonstrated control growth was acceptable for the test. The mean cell density at 72 hours
ranged from to 1.0 x 10* cells/mL in the 10 mg total product/L treatment to 124 x 10 cells/mL in
the 0.65 mg total product/L treatment (Table 2). Percent difference in cell density, as compared
to the control, ranged from -99% in the 10 mg total product/L treatment to +5% in the 0.65 mg
total product/L treatment (Table 2). Cell counts for all replicates are presented in Table 3.
Growth curves for the control and all Allyl Alcohol treatments are presented in Figure 1.

The mean area under the growth curve values for the control and all test substance treatments are
presented in Table 4. Area under the growth curve values for individual replicate flasks are
provided in Appendix D. Percent difference in area under the growth curve, as compared to the
control, ranged from -100% at 10 mg total product/L to +5% at 0.65 mg total product/L after
72 hours of exposure to Allyl Alcohol (Table 4). One-way analysis of variance showed a
significant (p = 0.05) reduction in the area under the growth curve for treatments >2.5 mg total
product/L. as compared to the control at 72 hours. The NOEC at 72 hours was 1.3 mg total
product/L, based on the lack of a statistically significant reduction in area under the growth curve

13-
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at this and lower test substance treatments. Based on nominal concentrations and area under the
growth curve, the EyCsp at 72 hours was 2.4 mg total product/L, (95% confidence limits: 2.3 and
2.4 mg total product/L). Based on the adjusted geometric mean of the measured concentrations
and area under the growth curve, the ExCso at 72 hours was 2.25 mg/L (95% confidence limits:
2.21 and 2.30 mg/L). All results of the statistical evaluations with area under the growth curve
are presented in Table 6 (nominal concentrations) and Table 7 (adjusted geometric mean of the
measured concentrations). -

The mean growth rate values for the control and all test substance treatments are presented in
Table 5. Growth rate values for individual replicate flasks are provided in Appendix E. Percent
difference in the growth rate, as compared to the control, ranged from -100% at 10 mg total
product/L, to +2% at 0.65 mg total product/L after 72 hours of exposure to Allyl Alcohol
(Table 5). One-way analysis of variance showed a significant (p = 0.05) reduction in the growth
rate for treatments >2.5 mg total product/L as compared to the control at 72 hours. The NOEC at
72 hours was 1.3 mg total product/L, based on the lack of a staistically significant reduction in
the growth rate at this and lower test substance treatments. Based on nominal concentrations and
growth rate, the E,Cso at 72 hours was 3.8 mg total product/L (95% confidence limits: 3.5 and
4.0 mg total product/L). Based on the adjusted geometric mean of the measured concentrations
and growth rate, the E.Csp at 72 hours was 5.38 mg/L (95% confidence limits: 5.28 and
5.47 mg/L). All results of the statistical evaluations with growth rate are presented in Table 6
(nominal concentrations) and Table 7 (adjusted geometric mean of the measured concentrations).

3.3  Water Quality

Test solution temperature ranged from 22.5 to 24.0°C at 0 and 72 hours (Table 8). The
temperature data from the datalogger indicated that the temperature of the environmental
chamber during the definitive test remained within the 24 + 2°C range specified in the protocol.
Test solution pH at test initiation was 7.5 for the control and all test substance treatments
(Table 8). Test solution pH at 72 hours ranged from 7.7 t0 9.2 (Table 8). The pH of the control
and test substance treatments <1.3 mg total product/L at 72 hours deviated more than 1 pH unit
from the initial pH as a result of the algal biomass present at 72 hours. The pH deviation of more
than 1 pH unit did not affect the integrity of the test since acceptable growth (>16X increase) was
observed in the control.
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4.0 CONCLUSIONS

Results based on nominal concentrations:

EC EC Value 95% Confidence Limits NOEC

Hour Type (mg total product/L) (mg total product/L) (mg total product/L)
24 E,Cso 2.2 2.0 and 2.3 0.65
ECso 2.3 2.0and 2.7 1.3
48  ECs 22 2.1 and 2.4 1.3
72 E,Cso 24 2.3 and 2.4 | 1.3
E,Csy 3.8 3.5and 4.0 1.3

Results based on the geometric mean of the measured concentrations (adjusted for analytical
recovery):

EC EC Value 95% Confidence Limits NOEC?

Hour Type (mg/L) (mg/L) (mg/L)
24 EyCso 2.09 1.95 and 2.23 0.343
E.Cs 2.26 1.90 and 2.61 0.930
48 EyCso 2.11 ' 1.77 and 2.46 0.930
ECs 5.14 4,79 and 5.50 0.930
72 EvCso 2.25 2.21 and 2.30 0.930
E.Cs 5.38 5.28 and 5.47 0.930
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Table 2. Mean Cell Density of the Green Alga, Pseudokirchneriella subcapitata, Exposed
to Allyl Alcohol 20906MB
Nominal Mean Cell Density (x 10* cells/mL)*

Concentration Percent
(mg total product/L) 24 Hr 48 Hr 72 Hr Difference”
Control 4.6 22 118 : -—-

0.65 4.5 23 124 +5
1.3 3.8* 22 116 -2
2.5 1.7% 9.1 54% -54
5.0 0.81*" 1.7*% 3.2% -97
10 0.56* 0.67* 1.0* -99

® Values are means of triplicate test chambers.
® Percent difference as compared to the control was determined at 72 hours using the following
equation:
% difference = (((cell density of treatment) - (cell density of control))/ cell density of control) x 100
* Significant reduction as compared to the control (Dunnett’s test, p < 0.05).

NOTE: The target cell density at test initiation was 1.0 x 10* cells/mL.
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Table 3. Replicate Cell Density for the Green Alga, Pseudokfrchneriella subcapitata,
During a 72-Hour Exposure to Allyl Alcohol 20906 MB
Nominal Cell Density (x 10 cells/nL)
Concentration -
(mg total product/L) Rep 24 Hr 48 Hr 72 Hr
Control A 4.8 20 120
B 4.3 22 112
C 47 23 121
0.65 A 4.7 22 130
B 4.1 23 119
C 4.8 24 122
1.3 A 4.1 22 124
B 4.0 23 111
C 3.3 22 112
2.5 A 1.8 8.9 53
B 1.9 9.1 52
C 1.4 9.4 58
5.0 A 0.56 1.9 2.6
B 1.2 2.0 3.9
C 0.67 1.3 3.1
10 A 0.67 0.67 0.78
B 0.56 0.56 1.1
C 0.44 0.78 1.2

Note: All cells were normal in appearance.
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Table 4. Mean Area Under the Growth Curve Values for the Green Alga,
Pseudokirchneriella subcapitata, Exposed to Allyl Alcohol 20906MB

Mean Area Under Growth Curve®
Nominal Concentration Percent
(mg total product/L) 0-24 Hr 0-48 Hr 0-72 Hr Difference”
Control 43 330 2,000 _—
0.65 42 350 2,100 +5
1.3 | 34+ 320 2,000 0
2.5 8.4*% 110% 850* -58
5.0 -2.3% 4.2% 39% -98
10 -5.3% -15% -18% - =100

2 Values are means of triplicate test chambers and rounded to two significant figures.
b Percent difference as compared to the control was determined at 72 hours using the following

equation:

% difference = ({(area under growth curve of treatment) - (area under growth curve of control))/ area
under growth curve of control) x 100

* Significant reduction as compared to the control (Dunnett’s test, p < 0.05).
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Table 5. Mean Growth Rate Values for the Green Alga, Pseudokirchneriella subcapitata,
Exposed to Allyl Alcohol 20906 MB ‘

Nominal Mean Growth Rate (cells/mL/hour)”
Concentration Percent
(mg total product/L) 0-24 Hr 0-48 Hr 0-72Hr  Difference®
Control 0.064 0.064 0.066 -
0.65 0.063 0.065 0.067 +2
1.3 0.055 0.065 0.066 0
2.5 0.022* 0.046* 0.055* -17
5.0 -0.011* 0.011%* 0.016* -76
10 -0.025* -0.0085* 0.00014* -100

? Values are means of triplicate test chambers and rounded to two significant figures.

® Percent difference as compared to the control was determined at 72 hours using the following
equation:

% difference = ({((growth rate of treatment) - (growth rate of control))/ growth rate of control) x 100

* Significant reduction as compared to the control (Dunnett’s test, p < 0.05).
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Table 6. Caleulated EC Values Based on Nominal Concentrations of Allyl Alcohol
20906MB During an Exposure of the Green Alga, Pseudokirchneriella
subcapitata

EC EC Value 95% Confidence Limits NOEC*
Hour Type (mg total product/L) (mg total product/L) (mg total product/L)
24 EiCso 2.2 2.0and 2.3 0.65
E.Cso 2.3 2.0 and 2.7 1.3
48 E,Cso 2.2 2.1and 2.4 1.3
ECs 33 2.7 and 3.8 1.3
ECs 3.8 3.5 and 4.0 1.3

% Highest test substance treatment showing no significant (p = 0.05) reduction as compared to the
control.
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Table 7. Calculated EC Values Based on the Adjusted Geometric Mean of the Measured
Concentrations of Allyl Alcohol 20906MB During an Exposure of the Green
Alga, Pseudokirchneriella subcapitata

EC EC Value 95% Confidence Limits NOEC?

Hour Type (mg/L) (mg/L) (mg/L)
24 ECso 2.09 1.95 and 2.23 0.343
ECs 2.26 1.90 and 2.61 0.930
48 EuCso 2.11 1.77 and 2.46 0.930
E.Cso 5.14 4.79 and 5.50 0.930
72 E,Csp 2.25 2.21 and 2.30 0.930
E.Cso 538 5.28 and 5.47 0.930

® Highest test substance treatment showing no significant (p = 0.05) reduction as compared to the
control.
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Table 8. Temperature and pH Measurements During the Exposure of Pseudokirchneriella
subcapitata to Allyl Alcohol 20906MB

Nominal Concentration 0 Hr* 72 Hr®
(mg total product/L) Temp (°C) pH Temp (°C) pH
Control 22.8 75 23.5 8.9
0.65 22.5 7.5 24.0 9.2
1.3 22.6 7.5 23.9 9.0
2.5 _ 22.7 7.5 23.6 8.2
5.0 23.2 7.5 23.7 7.8
10 22.7 7.5 23.8 7.7

? Measured in parent solutions.
® Measured in replicate A.
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Figure 1. Growth Curves for the Green Alga, Pseudokirchneriella subcapitata, During a
72-Hour Exposure to Allyl Alcohol 20906MB
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APPENDIX A. ABC REAGENT WATER CHARACTERIZATION
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Chemical Characteristics of ABC Reagent Water Used by
ABC Laboratories' Chemical Development Group

August 2003 ABC Reagent Water Screen

Historical Historical
Chlorinated Range Range
Hydrocarbons (ug/L) 2003 98-02 Elements (mg/L) 2003 98-02
DDE <0.040 <0.040 Arsenic <0.050 <0.010
DDD <0.040 <0.040 Boron <0.020 <0.020
DDT <0.040 <0.040 Cadmium <0.0050 <0.0050
Dieldrin <0.040 <0.040 Chromium <0.010 <0.010
o~-BHC <0.040 <0.040 Copper <0.010 <0.010
$-BHC <0.040 <0.040 Iron <0.10 <0.10
v-BHC <0.040 <0.040 Lead <0.0050 <0.0065
A-BHC <0.040 <0.040 Mercury <0.00050 <0.00060
Heptachlor epoxide <0.040 <0.040 Nickel <0.020 <0.020
Endrin <0.040 <0.040 Selenium <0.050 <0.0050
Methoxychlor <0.040 <0,095 Silver <0.0050 <0.0050
Toxaphene <0.10 <3.8 . Zinc <0.020 <0.0020
Chlordane <0.10 <0.47 Calcium <1.0
Endosulfan | <0.040 <0.040 Magnesium <1.0
Endosulfan II <0.040 <0.040 Potassium <1.0
Endosulfan sulfate <0.040 <0.040 Sodium <1.0
Aroclor 1016 <0.10 <0.16
Aroclor 1221 <0.10 <0.16 Organophosphate (pg/L)
Aroclor 1248 <0.10 <0.16 Diazinon <1.0 <1.0
Aroclor 1232 <0.10 <0.16 Parathion <1.0 <1.0
Aroclor 1242 <0.10 <0.16 Malathion <1.0 <1.0
Aroclor 1254 <0.10 <0.16 Ethion <1.0 <1.0
Aroclor 1260 <0.10 <0.16 Disulfoton <1.0 <1.0
Aldrin <0.040 <0.032 Arzinphos ethyl <1.0 <1.0
Endrin aldehyde <0.040 <0.032 Demeton, Total <1.0 <1.0
Endrin Ketone <0.040 <0.032
Heptachlor <0.040 <0.032 Miscellaneous (mg/L)
2,4,5-TP (silvex) <50 <2.0 Nitrite N <0.030 <0.050
2,4-D <250 <10 Nitrate N <0.030 <0.050-0.17

Total Phosphorus as P <0.050 <0.010-0.60

Note: Data supporting these values are on file at ABC Laboratories. Less than (<) values indicate
recovery was below the limit of detection.
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APPENDIX B. PROTOCOL, AMENDMENTS, AND DEVIATION
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Toxicity of Allyl Alcohol 20906MB (Lyondell lot
number CX30609214) to the Unicellular Green Alga,
Pseudokirchneriella subcapitata

ABC Study No. 48910

This protocol complies with
OECD Guideline 201

This protocol is based upon ABC generic protocol E101.
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Page 2 of 11

1.0

2.0

3.0

4.0

5.0

STUDY TITLE

Toxicity of Allyl Alcohol 20906MB (Lyondell lot number CX30609214) to the Unicellular

Green Alga, Pseudolirchneriella subcapitata

OBJECTIVE

The primary objective of this test is to determine the 72-hour ECsp (EpCso and/or E,Csp) of
the test substance to the unicellular green alga, Psendolkirchneriella subcapitaia, under static
test conditions. An ECsq (BCsp and/or E,Csp) is the approximate concentration of the test
substance that inhibits 50% of algal growth (measured as biomass or growth rate), relative to
the control. In addition, the no-observed-effect concentration (NOEC) at 72 hours will be

determined, if possible.
STUDY SPONSOR

Lyondell Chemical Company
One Houston Center, Suite 1600
1221 McKinney

Houston, TX 77010

Sponsor Representative:  David F. Ludwig, Ph.D.
BBL Sciences
326 First Street, Suite 200
Annapolis; MD 21403-2678
TEL: (410) 295-1205 FAX: (410) 295-1225

TESTING FACILITY AND STUDY DIRECTOR ADDRESS
ABC Laboratories, Inc.

7200 E. ABC Lane

Columbia, Missouri 65202

Study Director: Stephen L. Hicks

TEL: (573) 443-9053 FAX: (573)443-9089

EMAIL: hickss@abclabs.com

PROPOSED SCHEDULE

PROPOSED EXPERIMENTAL START DATE: June 2004
PROPOSED EXPERIMENTAL COMPLETION DATE: June 2004
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6.0 TEST PROTOCOL

The test protocol that follows is based on method 201 of the OECD Guidelines for Testing of
Chemicals (1).

7.6  TEST AND REFERENCE SUBSTANCES
7.1 Test Substance

The test substance will be Allyl Alcohol 20906MB (Lyondell lot number
CX30609214). The following sample information and chemical/physical properties
should be provided with the test substance sarnple or before its shipment: batch/lot
number, sample expiration date, physical description, purity (mcludmg certificate of
analysis), stability, suggested storage conditions, waterand organic solvent solubility,
vapor pressure, available toxicity information, a Material Safety Data Sheet (MSDS)
or its equivalent, and handling precautions.

7.2 Reference Substance
The test substance will be used as the reference substance (i.e., analytical standard).
7.3 Sample Characterization and Retention

Characterization, stability, and solubility studies will be the responsibility of the
Sponsor unless otherwise contracted to ABC Laboratories, Inc. The test substance
will be properly disposed of following completion of it’s use at ABC Laboratories,
Inc., unless arrangements for retention or retum are made by the Sponsor, Archival
of a retention sample will also be the Sponsor's responsibility,

7.4  Test Sabstance Preparation/Addition

The test concentrations will be prepared on 2 weight/volume basis unless otherwise
specified. Test concentrations will be based on the active ingredient (ai) percentage,
unless otherwise directed by the Sponsor. Iftoxxcxty is not observed at or below the
maximum solubility of the test substance in the test medium, the highest test
concentration definitively tested will be the maximum solitbility of the test substance
in the test medium or 1000 milligrams per liter (mg ai/L), whichever is lower.
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8.0  TEST SYSTEM
8.1  Species

9.0

8.2

8.3

84

8.5

The test species will be the unicellular green alga, Pseudokirchneriella subcapitata,
formerly known as Selenastrum capricornutum. The species will be initially
identified by the snpplier and then periodically inspected to insure the purity and
identity of the culiure.

Justification

When freshwater algal toxicity data are generated following OECD guideline 201,
Pseudokirchneriella subcapitata is one of the recommended species.

Source

Pseudokirchneriella subcapitata (UTEX 1648) will be obtained from an established
ABC Laboratories’ culture which originated with an inoculum received from the
University of Texas, Austin, Texas.

Age

Transfers will be made regularly into fresh algal nutrient medium to provide 5- to 10-
day old cultures for test inoculations,

Culture

The algae will be cultured in freshwater algal nuirient medivm under continuous
illumination of approximately 8600 lux at a temperature of 24 = 2°C,

TEST MEDIUM

The test medium will be filtered (0.45 micrometers) freshwater algal growth medium
prepared with ABC reagent water and reagent grade chemicals (2). The pH of the medium
priorto inoculation will be 7.5 0,1 and may be adjusted to this pH with 0.1N NaOH or HCI
prior to test substance addition. Depending upon the situation, the pH may be adjusted
following test substance addition, but prior to inoculation of algae, ABC reagent water used
in the preparation of the algal growth medium is chemically characterized anmually per ABC
SOP to verify that it is free of contaminants that might interfere with test results.
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10.6 TEST PROCEDURES

Generally two toxicity tests will be conducted, & range-finding and definitive test, The
range-finding test is an abbreviated toxicity test employing widely spaced test concentrations
to define the approximate range within which the test substance produces a gradient from
nontoxic to toxic effects. The range-finding test is conducted using the same basic
procedures and conditions as those used during definitive tests. Results of the range-finding
test(s) guide selection of the test concentrations for the definitive test, the purpose of which is
provide a precise estimate of the 72-hour median effective concentration (ECsg) of the test
substance which affects the growth of this alga.

10.1 Range-Finding Test

The range-finding test(s) will be initiated by inoculating at least one flask per test
substance concentration with a predetermined aliquot of alga) inoculum. The test
concentrations will typically cover several orders of magnitude (e.g., 1.0, 10, 100,
1000 mg/L}. ‘Fypically, test condition parameters such as light intensity, oscillation
rate, test solution pH and temperature will be measured at test initiation and
termination. Additional or fewer measurements may be made at the discretion of the
Study Director. At a minimum, celi counts will be determined after approximately
72 hours of exposure. ’

10.2 Definitive Test

10.2.1 Experimental Design

The definitive test will consist of one or more conirol treatments and a
geometric series (ratio between concentrations <2.2) of at least five test
substance concentrations. If any vehicle other than test medium or water is
present in-any of the test vessels, a vehicle control will be maintained
concurrently. The vehicle control will possess the greatest concentration of
vehicle present in any of the treatments. If a vehicle is utilized, the
concentration of vehicle will not exceed 100 pL/L. Definitive test

- concentrations and vehicle control, if needed, will be specified by protocol
amendment. All testchambers will be labeled with the following information
for identification purposes: ABC study number, treatment (e.g., control,
vehicle control, level 1, level 2, etc.), replicate (e.g., A, B, etc.) and grid
position.
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The definitive test will generally be conducted in 250-mL Erlenmeyer flasks
fitted with foam stoppers o permit gas exchange and to prevent
contamination, I¥250-mL flasks are used, each flask will contain 100 mL of
test solution. The size of the Erlenmeyer flasks is not critical, but the sample-
to-volume ratio should not exceed 50%. Flasks used in testing will be
cleaned and sterilized (autoclaved) according to the ABC Laboratories' SOP.
Three replicates will be used for each control, vehicle control (if necessary),
and test substance concentration. Each replicate will be inoculated with algae
and placed on a rotary shaker at approximately 100 revolutions per minute.
For the control of bias among replicates, test flasks used during the definitive
test will be assigned to the testing area using a computer-generated
randomization table. The algal inoculum will be from a 5 to10-day-old stock
culture or a culture with a sufficient cell density to yield a final inoculum
density of 1 x 10° cells/ml. The test algae will be inoculated into the test
flasks within 30 minutes after preparation of test solutions to yield an
approximate initial cell density of 1 x 10* cells/mL. The test flasks will then
be incubated in a temperature-controlled enclosure illuminated continuously
for 72 hours. This route of administration was selected to comply with
OECD pguideline 201,

A limit test may be performed at a concentration of 1000 mg/L or at a
concentration equal to the solubility of the substance in the medium for
situations in which the algal growth inhibition is estimated to be less than
50% at this maximum test concentration. The limit test will be performed in
iriplicate, with the same number of controls. If, in a limit test, a mean
decrease of 25% or more is found in either biomass or growth rate between
the limit test and the control, a full test should be carried out,

10.2.2 Lighting and Oscillation

Throughout the test, cool-white fluerescent bulbs that provide 8600 & 860 Tux
and continuously swirled on an orbital shaker table at approximately 100 rpm
will ithuninate the test flasks continuousty. Daily light readings (measured at
the level of the test solutions) and shaker oscillation rate will be measured
and recorded.

10,2.3 Chemical/Physical Parameters

Temperatare of the environmental chamber will be measured continuously
during the definitive test. Temperature and pH will be measured at 0 and
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72 hours in the control, vehicle control (if necessary) and all test substance
concentrations, Measurement at test initiation (0-hour) will be conducted on
all parent solutions (prior to distribution of the solutions fo the test vessels).
Measurements at test termination will be conducted on at least one replicate
of the control, vehicle control (if necessary), and all test substance
concentrations.- The temperature should be 24 & 2°C and the pH of the
solutions should not normally deviate more than 1 pH unit during the test.

10.2.4 Biological Data

Cell density will be determined for each replicate of the control, vehicle
control (if necessary), and each test conceniration at 24, 48, and 72 hours
(1 hour from test initiation) to evaluate algal’ growth (inhibition or
enhancement). Cell density may also. be determined: at 0 hour for each
replicate of the control and vehicle control (if necessary) to confirm initial
cell densities. Cell density determinations will be accomplished using a
hemacytometer and an optical microscope. In addition to cell density
determinations, microscopic examination will be conducted to determine if
there are any morphological or physical effects on the algal cells. Unusual
cell shapes, color differences, flocculation, adherence of algae to test
chambers, or aggregation of algal cells will be noted,

10.2.5 Analytical Confirmation

The concentrations of the test substance will be measured in al control and
test substance treatments at 0 and 72 hours, Time O<hour samples will be
collected from parent solutions. Time 72-hour samples will be collected after
combining replicate solutions by ireatment, A mininmum of two fortification
spikes (quality control samples) will be prepared and analyzed with each
sample sel. An extra replicate containing the lowest test concentration
without algas may be included and analyzed at test termination to determine
if the test substance may have been incorporated into the algal biomass
during the period of the test. Additional flasks per treatment may be prepared
if necessary for analytical confirmation purposes,

The Sponsor will submit an appropriate analytical method to conduct the
analysis and the method will be validated before the definitive test s started,
The analytical method will be described by protocol amendment to this
protocol after validation.
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11,0 ANALYSIS OF RESULTS

The results of the definitive test will be examined to determine those concentrations that
inhibit or enhance growth of the test algae. Generally, resulis will be reported using the
overall mean measured concentrations (mean of 0- and 72-hour measured concentrations)
when test solutions have been analyzed, unless otherwise requested by the study sponsor.
When test solutions have not been analyzed, results will be reported using the nominal
concentrations.

The results of the definitive test will be statistically analyzed for 24-, 48-, and 72-hour ECsp
(ByCsp and/or B,Csp) values and corresponding 95% confidence limits, if data permit. These
values will be determined by the SAS nonlinear modeling procedure (four parameter logistic
model with two parameters fixed). The method used will be identified in the report. In
addition, the no-observed-effect concentration (NOEC) for at least 72 hours will be
determined, if possible, by a one-way analysis of variance (ANOVA) and a multiple means
comparison test using the individual replicates values of the areas under the growth curves or
the specific growth rates. Additional effect concentrations can be estimated, if desired,

12,0 TEST ACCEPTABILITY CRITERIA
The number of algal cells in the control(s) at test termination should be at least 16 times the
number initially inoculated to verify logarithmic phase growth. Unless the maximum test
concentration of test substance is tested (i.e., at maximum solubility or 1,000 mg/L), one test
concentration should exhibit <50% decrease in growth and one concentration should exhibit
250% decrease in growth relative to the control{s).

130 REPORT

A final report will be submitied to the Sponsor and will include, but not be limited to, the
following:

. Study dates, name, and address of test facility.
. Objectives and test procedures as stated in approved protocol.

. A description of the experimental design along with a description of and reference to
any statistical methods used for data analysis.

. Description of test substance {e.g., date of receipt, storage conditions, method of
preparing stock and/or test solution and, if available, purity, physical characteristics,
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water and organic solvent solubility) and identification of the reference substance, if
applicable. :

. Description of test conditions during the study (e.g,, vehicle used, dilution water, test
temperature, lighting, and pH).

. Description of methods used during the study.

. Description of test system (e.g., source, culture techniques, efc.).

. Summary of the data and a statement of the conclusions drawn from any data
analyses, if appropriate,

. Description of any protocol deviations.

. Location of raw data,

. List of all study personnel.

. GLP compliance staternént by the Study Director and a statement by ABC
Laboratories' Quality Assurance Unit.

140 PROTOCOL AMENDMENTS AND DEVIATIONS

The Study Director, upon approval of the Sponsor Representative, may make amendments to
this protocol. AH amendments will describe the change(s), the reason(s) for the amendment,
and the effect on the study, if any. All amendments will be signed and dated by at least the
Study Director and maintained with the protocol.

In the event of a protocol deviation, a written description of the deviation including the
reason for the deviation and any impact on the study as a result of the deviation will be
submitted to the Sponsor Representative. All deviations will be signed and dated by at least
the Study Director and maintained with the protocol.

150 QUALITY ASSURANCE

ABC's Quality Assurance Unit will inspect one or more critical phases to assure that
equipment, personnel, procedures, and records conform to the guidelines listed in this
protocol. The results of these inspections will be reported to the Study Director and ABC
management. The draft and final reports will be reviewed for protocol and GLP compliance,
as well as to assure that the methods and standard operating procedures used were followed.
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16.0

17.0

180

19.0

A signed statement will be included in the report specifying types of inspections made, the
dates inspections were made, and the dates inspections were reported to the Study Director
and management.

GLP COMPLIANCE

This study will be conducted in accordance with QECD Principles of Good Laboratory
Practice (3). 'The report will contain a statement attesting to that fact.

RECORDS

Records to be maintained will include, but not be limited to, test substance receipt; solution
preparations and dilutions; instrument logbooks detailing calibration and maintenance;
facility records (kept at ABC); material control identification numbers for all instruments
used; storage of test substance, solutions, and samples; and weights and volumes. All
original raw data collected during this study will be maintained at ABC Laboratories until
finalization of the stdy. Upon completion of the study, all original raw data will be
submitted to the Sponsor along with the final report. A copy of the final report, copies of all
raw data from the study, and all original facility records will be kept on file in ABC
Laboratories' archives.

SPECIMEN DISPOSAL

Following finalization of the report, disposition of all specimens {i.e., eny material derived
from the test system for examination, analysis, or retention) generated during the conduct of
the test will be completed in a timely manner, Retention specimens holding time will be
based on stability information provided by the Sponsor or by stability data generated by ABC
Laboratories, Retention specimens will be retumed to the Sponsor unless archiving is
contracted with ABC laboratories. Documentation of specitnen disposal will be retained
with study records in ABC Laboratories’ Archive.

REFERENCES

(1)  Organization for Economic Cooperation and Development (OECD). June 7, 1984.
OECD Guidelines for Testing of Chemicals, Algae, Growth Inhibition Test, GECD
Guideline No, 201,

(2)  American Society for Testing and Materials (ASTM). 1997. Standard Guide for
Conducting Static 96-h Toxicity Tests with Microalgae. ASTM Designation E1218~
97a, 14 pp.

(3)  Orgenization for Economic Cooperation and Development. 1997. Decision of the
Council, Revised Principles of GLP [C(97)186/Final].
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PROTOCOL APPROVAL

ABC Laboratories' Study Director

Aeohion £tk

Name (signed):

Date:_ 08 Jun) o4

a
Name/Title; __Stephen L. Hicks / Research Scientist

Sponsor Representative
Name (signed): @L@)O (o

Name/Title: __David Ludwig, Ph.D,

Dawe 2TRREB L

ABC Laboratories' QAU Protoco} Review for GLP Compliance

Name (signed): 7V covmme v 2 € ) omembzand

Name/Title: _Jessica Dutton / Quality Assurance Officer Il

Date: ¢ Vo [wiw

Test Facility Management

Name (signed):

- Date: _ 08 Jvnps

Name/Title: _Jon E. Rhodes / Biological Services Director

a %j For

@?aqc Nambev corrtchion, Su o8 Jumoy
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PROTOCOL AMENDMENT

PROTOCOL TITLE: Toxicity of Allyl Alcohol 20906MB (Lyondell lot number
XC30609214) to the Unicellular Green Alga, Pseudokirchneriella

subcapitata
LABORATORY: ABC Lahoratories, Inc. SPONSOR: Lyondell Chemical Company
ABC STUDY NO.: 48910
AMENDMENT NO.: 1 EFFECTIVE DATE: 20 OCT 04

1. Protocol Section: 3.0 Study Sponsor
Sponsor Representative is changed to the following:
Jim Bootman
Bootman Chemical Safety Litd
Diss Business Centre
Diss, Norfolk
P21 48D, UK. _
Tel: (+44) - (0)1379 640534 Email: jim@bootmanchem.com
Reason: Requested by Study Sponsor.
Effect on Study: None
2. Protocol Section: 4.0 Testing Facility and Study Director Address

Environmental Chemisiry, Inc. (ECI) is added as a testing facility. ECI will perform the
analytical confirmation. The address for EC is as follows:

Environmental Chemistry, Inc.

2525 West Bellfort, Suite 175

Houston, Texas 77054

Contact: Carolyn Elmore Tel: 713-666-0020
Reason: Requested by Study Sponsor.

Effect on Study: None
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ABC Study No. 48910
Amendment No, 1
Page 2 of 2

3. Protocol Section: 10.2.1 Experimental Design

The definitive test will be conducted with the following nominal concentrations: 0 (control),
0.65, 1.3, 2.5, 5.0, and 10 mg total product/L. The control and test substance treatment
solutions will be freshly prepared at 24 hours and all surviving daphnids will be
transferred by pipet from old solutions to new solutions. :

Reason: Identify the nominal concentrations selected for the definitive test and provide
detail regarding the renewal of test solations.

Effect on Study: None
4, Protocol Section: 10.2.5 Analytical Confirmation
The following treatments will be sampled during the exposure;

1) 0 hour: control, 0.65, 1.3,2.5, 5.0, and 10 myg total product/T,
2) 72 hour: control, 0.65 (biotic and abiotic), 1.3, 2.5, 5.0, and 10 mg total product/L,

The 0 hour solution samples will be coliected from the parent solutions. The 72 hour
solutions will be sampled after combining replicate test solutions by treatment. Samples
will be acidified to pH <2.0 with hydrochloric acid, placed into 40-ml. glass vials so that no
headspace remains, and sealed, All samples will be refrigerated prior to shipment for
analysis. Samples will be sent chilled, with artificial ice, to ECT for analysis,

Reason: Identify treatments sampled and sampling procedure,

Effect on Study; None

ABC LABORATORIES' STUDY .
DIRECTOR'S SIGNATURE: )@Am_ o/ M DATE: 20 geroy
STUDY SPONSOR'S

SIGNATURE: ﬁé@ﬁ DATE: &/4 jon,
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PROTOCOL AMENDMENT

PROTOCOL TITLE: Toxicity of Allyl Alcohol 20906MB (Lyondell lof number
XC30609214) to the Unicellular Green Alga, Pseudokirchneriella

subcapitata
LABORATORY: ABC Laboratories, Inc. SPONSOR: Lyondell Cherical Company
ABC STUDY NO.: 438910
AMENDMENT NO.: 2 EFFECTIVE DATE: 26 OCT 04

i. Protocol Section: Amendment No. 1; Item No. 3
The following sentence is deleted: “The comtro] and test substance treatment solutions will
be freshly prepared at 24 hours and all surviving daphmds will be transferred by pipet
from old solutions to new solutions.”

The “Reason” for the amendment should read as follows: Identify the nominal
concentrations selected for the definitive test.

Reason: Correction,

Effect on Study: None

ABC LABORATORIES' STUDY

DIRECTOR'S SIGNATURE: )%%0 S ety PATE papp0y
STUDY SPONSOR'S

SIGNATURE: C‘)%_ DATE: g/ /0y,
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PROTOCOL AMENDMENT

PROTOCOL TITLE: Toxicity of Allyl Alechol 20906MB (Lyondell lot number
CX30609214) to the Unicellular Green Alga, Aremdolrrehnerialia

subeapilzia
LABORATORY: ABC Laboratories, Inc. SPONSOR: Lyondell Chemical Company
ABC STUDY NO.: 48910
AMENDMENT NO.: 3 ) EFFECTIVE DATE: 25 JAN 05

1 Protocol Section: Amendment No, 1; Protocol Title
The Lyondell lot number is changed to CX30609214,

Reason: Correction,

Effect on Study: None
2, Protocol Section: Amendment No. 2; Protecol Title
The Lyondell lot number is changed to CX30609214,

Reason: Correction,

Effect on Study: None

ABC LABORATORIES' STUDY

DIRECTOR'S SIGNATURE: Jﬁo b /-/«an DATE: ;0 ¢cb05

STUDY SPONSOR'S

SIGNATURE; ﬂ&ﬁi_ DATE: 24/, /o
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PROTOCOL DEVIATION

PROTOCOL TITLE: Toxicity of Allyl Alcohol 20906MB (Lyondell lot number
CX30609214) to the Unicellular Green Alga, Pseudokirchneriella

subcapitata
LABORATORY: ABC Laboratories, Inc. SPONSOR: Lyondell Chemical Company
ABC STUDY NO,: 48910

DEVIATION NO.: 1 EFFECTIVE DATE: 16 FEB 05

1. Protocol Section: 10.2.4 Biological Data
Test initiation was at 3:30 pm on October 26, 2004, and the cell density measurements at
72 hours were performed at 2:10 pm which wes outside the observation time range of
+] hour from test initiation.

Reason: Cell density measurements were inadvertenily performed 20 minutes prior to the
observation point required by the protocol.

Bffect on Study: The deviation has no effecf on the integrity of the study.

ABC LABORATORIES' STUDY

DIRECTOR'S SIGNATURE: )@M A ot DATE: JiFeby 05
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Environmental Chemistry, inc.

2525 West Belifort, Suite 175
Houston, Texas 77054

ANALYTICAL REPORT

Equistar - Lyondell Ghemical Company -Corporate
One Housten Center, Sulte 1600

1221 McKinney Sireet

Houston, Texas 77010

Aitenhon Marcy Banion

Project: Allyl Alcohol Project

042637~ 1 0-Hr Control

Collected:  10/26/04 by Steve Hicks

Analyie Result
Miscellangous Vofat:les b Go/ms

alcohol - ugl. ND
Dlbromofiuoromethane, Surrogate Racovery. % 99
Toluana-da Surrogate Recovary.% 96
4-8) Recovery, % 401

ABC Study No. 48910

Phone  713-666-0020
Fax 713-666-4176

Job: 042637
Recelved: 11/10/04
Reporied; 12/06/04

P, 0. 4400544831
8909
Qilution 29tk Method Code
82608  VOAM
1 40

The holding lime expired for Volallle Organics analysis before the sample was received at the faboralory. The cifent was nolified and Instructed

the Iab lo proceed with the analysis,

042637- 2 O-Hr Level 1 (0.65 mafl)

Collected:  10/26/04 by Steve Hicks
AﬂaMe BEEIJE
Misceflaneous Volatiles by GC/MS
Allyl slcohol uglt 424
D Recovery, % 99
Toluene-d8, Surogale Recovary, % 97
4 Recovely, % 101

Diiution 89 Melhod Code
' 8260B  VOAM

The holding time expired for Volaliie Organics analysis befora the sample was recelved al the faboratory. The client was nolified and Instructed

the Jab to proceed with the analysis.

042637- 3 0-Hr level 2 (1.3 mg/l.)

Collected:  10/26/04 by Steve Hicks
Analyte BResult
Miscellaneous Volatiles by GC/MS
Allyl alcohol ugh. 1,320
D h very, % 97
Toluene-d8, Surrogale Recovery, %
4| Recovery, % 100

Hiutio) EXeJR Mlhod Codo
82808 VOAM

The holding time expired for Volallle Organics analysts before the sample was recelved at the laboralory. The client Was notified and instrucled

the lab to proveed with the analysis.

042637- 4 0-Hr Level 3 (2.5 mg/L)

Collected:  10/26/04 by Steve Hicks
Anshyle Regul
Miscellaneous Volatiles by GC/MS
Aliyl dlcohol ught. 3,750

Continusd on Page Unless noted, resuhs ave rapurled on an as-racsived basis.

Page AR-1 AR2
Results below the Sampla Quantitation Limit {(SQL) are reported as

-46-

Ditufion SQL Method Code
82608 VOAM
5 200




Environmental Chemistry, Inc.
2526 Wast Belifort, Suite 175
Houston, Texas 77054

ANALYTICAL REPORT

Equistar - Lyondsll Chemical Company -Corporate
Project: Allyl Aicohol Project

042637~ 4  0-Hr Level 3 {2.5 mg/L)
Gollected:  10/26/1 by Stave Hicks
Analvte Ragult
Miscellaneous Volatiles by GC/MS
gate Recavery, % 120
Toluene-d8, Surrcgate Racovary, % 101
4-Bromofl R V. % 94

ABC Study No. 48910

Phone  713-866-0020
Fax 713-666-4176

Job: 042637

Method Code
82608 - VOAM

Diillon  SQL

The holding time expired for Vc;lawe Organics analysis before the sample was received af the laboratory. The client was notified and instructsd

the lab lo proceed with the analysis.

0-Hr Level 4 (5.0 mg/L)

042637- §
Collectad: 10/26/04

by Steve Hicks
Analyte Rosult

Misceliansous Volatiles by GC/MS

Aliy! alcohal  ugiL 9,000

D . gate Recovery, % 107
Toi d3, Recovery, % 97

4 Retovery, % 101

Method Gode
82608 VOAM

Diwlon - SQL

5 200

The holding time expired for Volatlle Organics analysls before the sample was recelved at he laboratory. The client was nolified and instrucled

the lab to praceed with the analysls.
042837- 6 0-Hr Level 5 (10 mglL)
Collected:  10/26/04 by Steve Hicks
Anahte Rasult
Miscellaneous Volatiles by GC/MS
Ally! aleohol ugiL 12,800
Dil i Recovary, % "7
Tolueng-i8, Surrogate Recovery, % 98
4 9 Y. % 96

Msthod Code
82608 - VOAM

Diwion  sQL

20 800

The holding time expired for Volallle Organies anelysis bsfore the sampla was recolved at the laboratory. The cllent was notifled and Instructed

the Jab to proceed with the analysis.
042637- 7 72.Hr Control Solution
Collected: 10/2_9/04 by Steve Hicks
Analyie Result
Miscellaneous Volatiles b_\l/ GC/MS
Allyi alcohol uglL ND
Dib b gate Recavery, % 98
Tolueng-d8, Surrogate Recovery, % 98
4-Bromof y gate Recovery, % o8

Page AR-2  Continusd on Page AR Unlass noted, resulls ara reporied or an ag-racalvad basls,
Regults below the Samp!e Quaniitation Limit {SQL) are reporied as ND.
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Environmental Chemlstry, Inc.
2525 West Bellfort, Sulte 176
Houston, Texas 77054

ANALYTICAL REPORT

Equistar - Lyondell Chemical Company ~Corporate
Project: Aliyl Alcohol Project

042637- 8 72-Hr Level 1 Biotic Solution (0.65 mg/L]

Collected:  10/209/04 by Steve Hicks
Analyle Regult
Miscellaneous Volatiles by GO/MS
Alyl alcohol ugil. 3
D h gate Recovery, % 96
“Foluene-d8, Surrogate Recovery, % o]
4-Bromofluorob Surrogate R v, % 103

042637- 9 72-Hr Level 1 ABIOTIC Solution (0 85 mg{
Collected:  10/28/04

Analyle Result
Miscellaneous Volatiles by GC/MS
Allyl alcohol  ugh. 348
Dibromofiuoremethane, Surrogate Recovery, % 95
Toluene-d8, Surrogate Racovery, % 95
4.8 gate Recovery, % 101

D42637-10  T2-Hr Level 2 Solution {1.3 mglL)

Collected:  10/28/04 by Steve Hicks
Analyle Result
Miscellaneous Volatlles by GC/MS
Allyl alcohol  ugil. 803
Dibromofiucromethane, Sumogate Recovery, % 102
Toluene-cls. Surrogate Recovery, % 96
4 gate Recovery, % 100

042637-11  72-Hr Level 3 Solution (2.5 mg/L)

Collected:  10/29/04 by Steve Hicks
Analyle Besull
Miscellaneous Volatiles by GC/MS
Aliyi alcohol  ugl. 1,900
Dibromoflucromethane, Surrogate Recovery, % 96
Toluene-d8, Surrogaie Recovery, % 99
4 Y, % 97

AR3  Conflnued on Paga AR<4 Unless noled, resulls are reportad on an es-received basls.

Pa
Regsus below the Sample Quantitation Limit {SQL) ars reporied as ND,
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Job: 042637

Ditulion

Dilution

Dilutien

ABC Study No. 48910

713-666-0020
713-666-4176
0L Method Code
82608 VOAM
40
SQL Mathod Code
8260B  VOAM
40
sQL Mothod Goda
82608 VOAN
40
sSQL Method Godo
8260B VOAM

40




Environmental Chemistry, Inc.
2525 West Belifort, Suite 175
Houston, Texas 77054

ANALYTICAL REPORT

Equistar - Lyondell Chemical Company -Corporate
Project: Aliyl Alcoho! Project

042637-12  72-Hr Level 4 Solution (5.0 mg/L)
Collected:  10/28/04 by Steve Hicks
Analte Resull
Miscellaneous Volatiles by GG/MS
Allyl alcohol ugil 4,950
Dibromofiuoromethane, Surrogata Recovery, % 104
Toluene-d8, Surragate Recovery, % 102
4 Recovery, % 103
042637-13  72-Hr Level 5 Solution {10 mg/L)
Collegted:  10/20/04 by Steve Hicks
Analila Resull
Miscelianeous Yolatiles by GC/MS
Allyt slosha!l ugh. 7,910
Dit e, gate Recovery, % 104
Tolugne-d8, Sumegate Recovery, %
1 8 te Recovery, % 11

Environmental Chemistry, Inc. has a quality system in place that meets the standards of the

(NELAP) and received acgreditalion in 2001. Anayses for acerediled analytes are performed In aceordan

Page AR4  End of AR Unless notad, resulls are reported on an as-eceived basis.
. Resuits balow the Sample Quantitation Limit {SQL) are rapartad as ND.
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Phone
Fax

Job: 042637

ABC Study No. 48910

718-666-0020
713-666-4176
894 Method Code
82808 VOAM
200
9L Methad Gode
82608 - VOAM
200

os;znmental Laboralory Accreditation Program

i NELAP requirements unless noted by
exceplion In this report, This report consists of the following sections: Analylical Report {AR), Report Summary (RS), and Quality Gonirol (QC).



Environmental Chemlstry, Inc.

2525 West Bellfort, Suite 175
Houston, Texas 77054

QUALITY CONTROL REPORT,

VOAM  Miscellaneous Volatiles by GC/MS

Type GCMS  Method(s) 8260B SW-845;

Method Blank:
Allyi alcohol
Benzene
Chlorobenzene
1,1-Dichlorosthene
Trichloroethene
Toluene

hane, R v, %
Toluen&ds. Surrogate Recovery, %
4-Bromofluorobenzene, Susrogale Recovery, %
Lab Control Sample Recovery:
IB\IIy i aicohol

nzens

Chiorobenzane

1,1-Dichioroethene

Trichlorosihene

Toluene

Disromoflucromethane, Surrogate Recavery, %

Ioluenads Surrogate Recovery, "
Ve

Matrix Srlke Duplicate:
Allyl aicohol
Banzeno
Chlorobenze)

1 1-Dich|aroaﬂ1ene
Trchiorosthene
Toluene

Raecovery, %

To luene-d8, Surrogale Recovery,
A-Bromofiudrobenzene, Surrogate Recovery, %
Matrix Spike Recovery:

Allyl alcohol

Benzene

Chiorobenzene

1,1-Dichloroethene

Trlchlomsthene

Tolue

lemmonuoromethane. 3urroga|a Racovery, %

Taluane-ds. Sumogate Recovery, % o
PAd

Allyl alcohol

Benzens

Chiorpbemzens

1,1-Dichlorosthene

Trichlorcethene

Toluens

Dibromofucromethans, Surrogate Recovery, %
‘goluene—da. Surrogate Recovery, % %

B24EPAGDD

Heated Purge
Heated Purge
Hested Purge
Heated Purge
Heated Purge
Healed Purge
Hested Purge
Heated Purge
Heated Puige

042837-8

Q426378
042837-8
042637-8
0420378
425378
042637-8
0426378
0426378
042637-8
042637-8
042837-8
042637-8
042637-8
042637-8

0426378

VOAM  Miscellaneous Volatiles by GCIMS

Type GCMS  Melhod(s) 8260BSW-848; B24EPAGOD
Mathod Blank:
Ally) alcohol Heated Purge
Benzene Heated Purge
Chlcroben: Heated Purge
kS 1-chhlorosthane Hoated Purge
Trighiarosthene Heated Purge
Tolueng Heated Purge
o] F Y. % Heated Purge
Tolusne-d8, Surrogate Recovery, % Heated Purge
4] Re V. % Hanted Purge
Lab Control Sample Recovery:
Allyt alcohal
Benzene
Chicrobenzens
1,1+Dichtoroethene
Trichlorosthene
Toluene
o 1 V%
Pape QC-1 Continued on Page QC-2

Batch 200411134AM-2
uj

i
Result sal
ND 40
ND 1
ND 6
N g
ND 5
ND 5
103
o7
102
ND 500 537
ND 80 52
ND 50 55
ND 50 49
ND 50 52
ND 50 61
ND 50 50
ND 50 50
ND 50 50
Mg
4360 1120
25 95
o8 102
91 89
106 102
97 104
48 47
52 51
50 51
{24
341 500 1360
D 100 b
ND 100 96
ND 100 a1
ND 100 105
ND 100 a7
ND 50 48
ND 50
ND 50
341 500 1120
100
ND 100 102
ND 100 88
ND 100 102
ND 100 104
ND &0 47
ND 50 %1
ND 80 51

Baich 20041118-LAM-1

ugh.

Result foiely

ND 40

ND 1

ND 3

ND ]

ND 5

ND 8

89

93

85

Baforg

ND 500 561
ND 50

ND 50 50
ND 50 48
NE 50

ND 50 50
ND 50 45

Nole: Any polnis otstside control imits are denoted by an asterlsk.
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Phone 743-666-0020
Fax 713-666-41746

Job: 042637

Mo
omaobxhbg

PoapND

100.0 8731155
185.8*

95.0

102.0
89.0

1020
104.0
%30 12.1
1020 8161173
1020 87.3-1158

200 -




Environmental Chem;stry, Inc.

2525 West Belifort, Sulte 175
Houston, Texas 77054

VOAM
Method(s) 82608 SW-548;

Lab COnltul Sample Recovery:
‘Toluene-gs, Surrogate Racovary. °/§

Mamx SPIke Duplicate:

enzane
Chilorobenzen

1, 1-Dichlaroethene

Trichloroathens

Tolusne

DIl Jane, v, %

Tal -d8, gate Recovery, %

4-8 h ¥y, %
Matrix Spike Recavery:

Allyl alcohol

Banzane

Chiorobenzene

1,1-Dichlorosihene

Trichloroethena

Toluane

Ialuena-dB surmgaha Racovary. %

Aliyi alcohol
Benzene
Chlorobenzane
1,1-Bichloroathens
Trichloroethene
Toluene

ecovery, %

Recovery, %
v, %

S te Recovery, %
Toluean, Surrogate Reoovary %

gats | v, %

Page QC-2 End of QC

Miscellaneous Volatiles by GCIMS
Gohs 824EPAB00

QUALITY CONTROL REPORT

042839-10
042683949
042638-19
042633-19
04263919
042039-19
04263018
04263818
04263818

042639-16

042639419
042639-19

Note: Any points outsida coniro} imlts ere denoted by an asterisk.

Batch  20041118-LAM-1
u

Z oy
o
[=

ZzZZa
OUU00T0U800000o00

-l
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Phone 713-666-0020
Fax 713-666-41746
042637
BER  %Rec Mm.;t.:_sn
50 1000 -
50 1000 -
26,8
4.4
4.0
6.2
2.0
4.2
2.4
0.0
2.0
a57 814
85 95,0
a7 7.0
84 94.0
10t 101.0
94 94.0
48 9.0  86.6112.1
50 1000 8161173
49 980  BL.31166
1250 140.0
99 25,0
101 101.0
100 100.0
103 03
2B
47 94.0 8661921
50 100.0  81.8-117.3
50 1000 8731158



ABC Study No. 48910

Environmental Chemistry, Inc.

2525 West Bellfori, Suite 175 Phone  713-666-0020
Houston, Texas 77054 Fax 713-666-4176
[o] NALYSIS DATES, AND IN MES Job: 042637

Tast Samplod Qomplaled Bwoaich Lavs Holdfme
VOAM Miscellaneous Volatllas by GCIMS by B260B, SW-846; 624, EPAG0R
Holding time, days:

042637~ 1 0-Hr Contral 10/26/04 1142104 11304 LAM2 17
042637~ 2 O-HrLevel 1 0 65 m?LIL) 10/26/04 1§/12/04 1113/04  LAM2 17
042637- 3 0-HrLevel 2 10726104 1411204 1143/04 LAM2 17
042637- 4 O-HrLavel 3 2.5 mgIL 10/28/04 11/18/04 1118/04  LAM-1
042637 5 0-Hr Lavel 4 (5.0 mg/l. 10/28/04 1 11113/04 LAM2 17
042637 8 0-Hr Level 5 (10 mﬁIL) 10/26/04 11748004 11148004 LAM-1 23
042837~ 7 72-Hr Conlrol Salu! 10128/04 11143/04 LAM2 {4 Met
042637- 8 72-Hr Level 1 Biolls Solution (0.65 ma/L. 10/26/04 1112/04 11713104 LAM2 14 Met
042637- 9 72-Hr Level 1 ABIOTIC Solutlon {085 mglL) 10/26/04 111 11413/04 LAM2 14 Met
B42637- 10 72-Hr Lovel 2 (1.3 mgi) 10/29/04 11112/04 304 LAM2 14 Met
042537~ 11 72-HrLevel 3 2.5 mgll.; 10/28/04 111 1113104 LAl 14 Met
042637~ 12 72-Hr Lavel 4 5.0 mg/L] 10/26/04 11/12/04 11/13/04 LAM2 14 Met
042837~ 13 72-Hr Level 5 10 mgiL) 10/26/04 1112004 1113/04 LAM-2 14  Met

Page RS4 Endof RS Standard Operating Procedures (SOPs) are based on ihe above noted refarences.
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December 8, 2004

Ms.Marcy Banton

Lyondell Chemical Company
One Houston Center, Suite 1600
1221 McKinney Street

Houston, Texas 77010

RE: Allyl alcohol analysis, EC| Job Number
Dear Ms. Banion:

Attached are the results for the Allyl alcohol analyses performed on the samples recently
submitted. A total of 35 samples were received from ABC laboratories for analysis. The
samples were received with chain of custody documentation. The samples were received In
the appropriate container type and the temperature upon receipt was 2 degrees Celsius, The
14 day holding time was exceeded on 6 of the samples prior to receipt by the laboratory,

The samples were logged In upon receipt and were stored in the refrigerator until the time of
analysis, All samples were analyzed within the holding time specified by the EPA for volatile
organic analytes.

The samples were analyzed in accordance with EPA Method 8260, Method 8260 is a Gas
chromatography/Mass Spectrometry (GC/MS) technique for analyte separation and
identification. ‘Sample introduction into the GC/MS was accomplished using the heated purge
and trap Method 5030,

A calibration curve was established using seven standards of known concentration prepared at
50, 100, 200, 500, 1000, 1500 and 2000 ug/L. The inifiai calibration was confirmed using a
caibration verification standard. The calibration verification standard was prepared from a
second source than that used for preparation of the calibration standards. The calibration
response met the requirements for a linear callbration as specified In Method 8260,

A Method Detection Limit (MDL) study was performed using the statistical evaluation of seven
replicate analyses of a standard near the expected detection limit as described in 40 CFR, Part
136, Appendix B. The reasonableness of the detection limit was verified by analysis of a
standard within two to three times the calculated MDL.
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The quality control requirements of Method 8260 were met for these samples. This includes
specifications for tuning of the detector, calibration verification, analysis and evaluation of
method blanks, and laboratory control samples.

September 30, 2005

‘Lyondell Chemical Company
Page 2

Please note on the QC report that the results for matrix spike and matrix spike duplicate
samples indicate that the precision and accuracy for Ally! alcohol in the sample matrix is not as
good as for other 8260 compounds. ECI does not have sufficient data points to calculate
statistical control limits for the matrix spike and duplicate analysis for Allyi aicohol at this fime.

{ believe the higher variability in the Allyl alcohol analysis, as compared to other compounds, is
due 1o Its relatively low response factor. Allyl alcohol yields an average response factor of
approximately 0.017; many of the other compounds typically analyzed by Method 8260 have
response factors greater than or equal to 0.100. Lower response factors are typically
encountered for compounds such as alcohols that do not purge very efficiently even upon
heating.

Thank you for the apportunity to be of service to Lyondell Chemical Company. Please contact
us if you have any questions regarding this work or require any additional assistance on our
part. )

Sinceraly,

Carolyn Elmore
Environmental Chemistry, Inc.
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APPENDIX D. REPLICATE AREA UNDER THE GROWTH CURVE
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Table D-1.  Replicate Area Under the Growth Curve During a 72-Hour Exposure of
Pseudokirchneriella subcapitata to Allyl Alcohol 20906MB

Nominal. Area Under the Growth Curve
Concentration
(mg total product/L) Rep 0-24 Hr 0-48 Hr 0-72 Hr

Control A 46 320 2000
B 40 330 1900
C 44 350 2100
0.65 A 44 | 340 2100
B 37 340 2000
C 46 370 2100
1.3 A 37 330 2100
B 36 340 1900
C 28 310 1900

2.5 A 9.6 110 830

B 11 120 830

C 4.8 110 900

5.0 A -5.3 0.24 30

B 2.4 17 64

C -4.0 -4.3 24

10 A -4.0 -12 -18

B -5.3 -16 -20

C -6.7 -16 -16

Note: Values are rounded to two significant figures.
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Table E-1.  Replicate Growth Rate During a 72-Hour Static Exposure of Pseudokirchneriella
subcapitata to Allyl Alcohol 20906MB

Nominal. Growth Rate (cells/mL/hour)
Concentration
(mg total product/L)) Rep 0-24 Hr 0-48 Hr 0-72 Hr
Control A 0.065 0.062 0.066
B 0.061 0.064 0.066
C 0.064 0.065 0.067
0.65 A 0.064 0.064 0.068
B 0.059 0.065 0.066
C 0.065 0.066 0.067
1.3 A 0.059 0.064 0.067
B 0.058 0.065 0.065
C 0.050 0.064 0.066
2.5 A 0.024 0.046 0.055
B 0.027 0.046 0.055
C 0.014 0.047 0.056
5.0 A -0.024 0.013 0.013
B 0.0076 0.014 0.019
C -0.017 - 0.0055 0.016
10 A -0.017 -0.0083 -0.0035
B -0.024 -0.012 0.0013
C -0.034 -0.0052 0.0025

Note: Values are rounded to two significant figures.
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